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(page 2, right col., line 42 - page 3 left col., line 18) 

[0007] Furthermore, JP4(1992)-114140A discloses the position detection 
mechanism of a light source for adjusting positions of a light source and a 
condensing unit. In this method, this position detection mechanism of a 
light source is constructed such that a part of light emitted from the light 
source is transmitted through a small hole provided in a reflector, which is 
then changed to a narrow beam so as to be led to irradiate a reticle disposed 
on a lamp house above a hole, and according to the position of a beam spot 
irradiated on the reticle, the optimal position of the light source (the 
appropriate position is detected in advance, and this position is marked on 
the reticle) is detected. FIG. 10 is a drawing showing the method disclosed 
in the above publication. In this drawing, a xenon lamp 11 is used as the 
light source, and an elliptical reflector 21 is used as the reflector. 
Respectively in two points on the elliptical reflector 21, which are focal 
positions of this elliptical reflector 21 where the optical axis of the xenon 
lamp 11 crosses perpendicular in the X and Y directions, small holes 80 are 
provided. Furthermore, holes also are provided on a lamp house 90 along 
the extension line of these small holes 80 as well, and reticles 71 are placed 
respectively on these holes. Therefore, when the xenon lamp 11 is 
exchanged, irradiated light beams transmitting through these small holes 
disposed in the elliptical reflector 21 irradiate the reticles 71, so that the 
irradiation positions can be taken as the marks for adjusting the position 
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with excellent reproductivity. However, what shown here persistently is 
means for improving the reproductivity of position adjustment at the time 
when the xenon lamp 11 is exchanged. In case of performing an initial 
position adjustment of the xenon lamp 11, it is necessary to adjust the 
position by another method. 

(page 4, left col., line 30 — right col., line 38) 

[0023] (Embodiment 1) FIG. 1 shows one embodiment of the present 
invention in which each position of a metal halide lamp and a parabolic 
reflector is illustrated in case of adjusting positions of them. As shown in 
the drawing, the metal halide lamp as a light source 1 is temporarily fixed on 
a jig which can be adjusted in directions X, Y, Z and 9 with respect to the 
parabolic mirror used as a condensing unit 2. Then, a pinhole plate 3, a 
projection lens 4 and a screen 5 are successively arranged in front of an 
illuminating system consisting of this light source 1 and the condensing unit 
2. According to this configuration, the light emitted from the above 
illuminating system irradiates the pinhole plate 3, and this pinhole plate 3 is 
projected on the screen 5 by the projection lens 4. 

[0024] Here, in the case where the image of the pinhole plate 3 projected 
by this projection lens 4 is defocused, the defocused image projected on the 
screen 5 reflects an illumination distribution on a virtual face in FIG.l, that 
is, an angle distribution of a light beam passing through a pinhole. A point 
A on this virtual face forms an image on a point B on the screen 5 by the 
projection lens 4. Light beams that pass outside of the point A on the 
virtual face do not reach the surface of the screen 5 because they do not pass 
the projection lens 4. Therefore, light beams reaching beyond the point B 
do not exist on the screen 5. 

[0025] FIG. 2 (a) is an enlarged view of the pinhole plate 3 described above, 
and in FIG. 2 (a), when an incident angle of a light beam 9 with the pinhole 
plate 3 is determined as 9 2 , and a receiving angle of the projection lens 4 is 
determined as 0 u an image projected on the screen 5 in case of 9 2 < 9 l 
forms a concentric circle as illustrated in FIG. 2 (b). The peripheral portion 
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of an area B shown in FIG. 2 (b) corresponds to the point B on the screen 5 in 
FIG. 1. The light beam entering the pinhole vertically is projected in the 
center of the area B, and a light beam entering the pinhole at an angle of 0 
is projected in the position that is in proportion to tan 0 from the center of 
the area B. 

[0026] In other words, the illumination distribution inside the area B 
reflects the illumination distribution on the virtual surface, that is, the angle 
distribution of the light beam entering the pinhole. Now, suppose that a 
light beam entering the pinhole from the light source 1 via the condensing 
unit 2 such as a parabolic mirror forms a conical shape at a half apex angle 
0 2 centering a normal line of the pinhole, the light beam enters an area A in 
FIG. 2 (b) on the screen 5. When the positions of the light source 1 and the 
condensing unit 2 are not properly adjusted and the incident angle to the 
pinhole is inclined, the position of the area A in FIG. 2 (b) is shifted from the 
center of the area B, so that the position of the light source 1 needs to be 
adjusted in order to shift the area A to the center of the area B. 

[0027] Therefore, the position adjustment of the light source 1 and the 
condensing unit 2 is performed such that the area A which shows the light 
beam entering the pinhole is positioned in the center of the area B which 
shows the receiving angle 0 L of the projection lens 4, and by comparing the 
shape of the area A or the state of other pinholes, and, in the case where a 
desired angle 0 is determined, also by including the area A inside the area of 
the desired angle, the light source is shifted and adjusted to an optimal 
position by a jig that can be adjusted in directions X, Y, Z and 0 . According 
to this adjustment method, the position of the light source 1 with regard to 
the condensing unit 2 can be adjusted easily, exactly and at a desired angle. 
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(54) DEVICE AND METHOD FOR ALIGNING LIGHT 
SOURCE 

(57) Abstract: 

PURPOSE: To provide a device for aligning a light source 
capable of accurately and easily realizing alignment and 
capable of coping with any light condensing unit by 
successively arranging a pinhole plate where at least 
one hole is formed and an optical system projecting to 
the pinhole plate on a light beam outgoing side of the 
optical system. 

CONSTITUTION: In the case of aligning a metal halide 
lamp with a parabolic mirror, the metal halide tamp 
being the light source 1 is temporarily fixed on a jig 
which can be adjusted in directions X t Y, Z and θ 
with respect to the parabolic mirror used as the light 
condensing unit 2. Then, the pinhole plate 3 where at 
least one hole is formed, a projection lens 4 and a 
screen 5 are successively arranged in front of an 
illuminating system consisting of the light source 1 and 
the unit 2. This device is constituted so that the light 
source is aligned with the light condensing unit by 
using a defocused image caused by defocusing the 
projected image on the pinhole plate. By the device, the 
alignment is accurately and easily realized and the 



device can cope with any tight condensing unit. 
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